AMERICAN Negroes have higher blood pressures at all age-sex levels than whites, higher rates of hypertensive heart disease, and higher mortality from hypertension and stroke [I]. Assessment of the relative contributions, if any, of sociopsychological stress, health risk, and genetic factors to these differences has been limited. Though certain evidence suggests that sociopsychological stress is associated with hypertension 12, 31 there is little understanding of the relationship of various forms of such stress to blood pressure. Similarly, while much evidence suggests that high blood pressure is "familial," little or no data are available which permit quantitation of the genetic component. The broad aims of this pilot survey, therefore, were both methodological and substantive. We sought a method qf inquiry which permits concurrent testing of medical, environmental, sociopsychological, and genetic hypotheses, and would be of particular use in studies of different populations and diseases posing multifactorial problems. We further sought to explore whether or not differences in blood pressure levels might exist among Negroes residing in high and low stress census tracts. This report will describe the research design by which these aims were carried out, and present preliminary data testing the design in a pilot survey.
(2) Within each stress area, a census was taken and from the census forms a random selection was made of "Index Cases," who were persons between the ages of 30 and 54, who were married and living with their spouse. The Index Cases also were required to have both a sibling (brother or sister), and a first cousin living in the city whose ages were within 5 yr of the Index Case. From the same pool of Index Cases, an Unrelated Person was then selected, matched to the Index Case by age, sex, race, residence in the same area, marital status, and having the same available relatives. A complete "family set" therefore was composed of the following 5 persons: Index Case, Sibling, First Cousin, Index's Spouse, and an Unrelated Person. Within each family set, the Sibling and First Cousin provide the different degrees of genetic relationship necessary to construct a genetic variable.* The Spouse acts as a control for the "local environment" around the Index Case,e.g.,diet, air, and water conditions. The Unrelated Person serves as a control for other critical environmental factors outside the "family" but within the same residential area as the Index Case and Spouse.
(3) A trained nurse-interviewer was sent to the home of each family set member to obtain 5 blood pressure readings and a l+ hr interview. The interview was designed to obtain the individual's medical history and to measure the amount of personal stress perceived in certain areas of life-economic, family, residential, and interpersonal.
Because this design necessitated a variety of pretesting in many different methods, it was decided to limit the pilot survey to Negro respondents and omit comparison with Caucasians. Further, the high stress Negro tract was characterized by low educational levels and a greater frequency of residential mobility and marital instability relative to all other tracts in the city of Detroit; it was presumed that if family sets could be obtained under these conditions, they could be obtained under less adverse ones. The target was to collect data on 52 family sets, or 260 respondents (5 members to a set). Twenty-six index cases, 13 male and 13 female, were to be selected from each of the 2 stress areas.
The specific objectives of the pilot survey were to: (1) devise an objective procedure for selecting census tract areas which varied in stress and which could be repeated in other major urban areas; (2) develop objective and inexpensive sampling procedures to first "screen" for index cases having family sets, then to randomly select index, siblings, cousins, and unrelated persons; (3) determine what proportion of persons have such family sets and the methods required to find them and obtain cooperation and interviews; (4) develop standardized techniques for interviewing and for measuring blood pressure in order to maximize comparability with other studies [4] ; and finally, (5) develop and test our statistical models and prepare programs for the IBM 360 computer system. This report will deal with these objectives.
It cannot be overly emphasized here that all results are tentative and preliminary; more critical testing will be carried out with larger numbers in another study presently underway. This pilot survey then was conducted in cooperation with 400 Negro residents of "high stress" and "low stress" census areas in Detroit during October, 1966 to February, 1967 .
Selection of ecological stress areas
There is much evidence that Negroes residing in "inner city" areas exist in an environment that is sharply different from the "outer city" and suburban areas. The *The reader is referred to the second article in this series for an explanation of this genetic variable.
latter areas exhibit performance rates in educational, recreational, sanitary, and service facilities which indicate attainment of high levels of living. Conversely, inner city areas exhibit sharply lower attainment levels and in addition repeatedly manifest higher rates of crime, divorce, unemployment and population density than outer city areas [5, 61. Detroit is no exception to these contrasts [7] . It is assumed that such statistically different rates, at their end-points, indicate environments which vary objectively in chronic exposures to stressor events. We will call such kinds of different environments, high and low stress areas.
Briefly, all the census tracts of Detroit were rank ordered by their "stress scores" [8] . These scores were computed as follows: first, the rates for selected variables which represented the concepts of economic deprivation, residential instability, family instability, crime, and density were computed for each census tract in the city. These rates were then factor analyzed and factor scores were computed by Harmon's Method of Complete Estimation [9] for each tract. A "high" score indicated high stress. For the pilot survey, only those tracts having a predominantly Negro population were rank ordered by their stress scores. Tracts in the upper and lower quartiles were further selected by other criteria required by the family set design, e.g., percentage of dwelling units having married heads, Negro, between the age of 30 and 54. Table  1 indicates the five major components of ecological stress, the variables which measure them, and the differing rates which characterized the two census tracts finally selected for the pilot survey. Partial validation of the level of stress in the high stress tract, the "12th Street" area, was provided by the "Detroit Rebellion" which began in this neighborhood in July, 1967 [lo] .
Sampling procedures
Once the 2 census areas were selected, a census of all dwelling units was conducted in each tract to describe the general tract populations and to screen for those persons having "family sets." During the six weeks of the census we were unable to contact 18 per cent (335) and 6 per cent (110) of the dwelling units in the high and low stress tracts, respectively. But of those dwelling units ascertained as Negro-occupied, (70 per cent in each area) 93 per cent (1209) and 96 per cent (1092) were interviewed. Interviews took 4 5 min and were conducted by trained college students, all Negro, from Wayne State University.* Each census form supplied information about the number of adults in the house, their age, sex, marital status, education, and occupation. For head or spouse only, data were gathered concerning the number and age of siblings and first cousins residing in the city or nearby area. While we preferred to interview either the head or spouse, available persons over 21 who were family members were accepted as respondents in the census.
The feasibility of sampling family sets
The idea of sampling index cases, aged 30-54, living with their spouses and having siblings and cousins within a 5-yr age range, was based on previous work with "family sets" [I 11 . The present study has modified the prior design and shifted the geographic focus from a national survey to an urban area. Nevertheless, in 1966 no data were available on the number and proprtion of family sets available in Detroit and no *Much appreciation goes to Mr. Eugene Beauregard for assistance during the initial phase of field work. repeatable sampling method had been developed. The pilot survey has provided both the data and a method. These findings are confined in sensu strictu to results in 2 census tracts in Detroit having predominantly Negro populations; nevertheless, within certain limits, the evidence is persuasive that these results apply to other comparable census tract areas as well. One major problem in collecting "family sets" involves ascertaining the "true" genetic relationships between the index cases and their siblings and first cousins. Illegitimacy and common-law marriages are higher among working class than middle class groups, and especially high among working class Negro groups [7] . The problem of "true" relationships is confounded with obtaining a complete listing of "true" siblings and first cousins. Both problems were attacked through designing a number of checks in the method of obtaining such lists. First, initial data on the presence of relatives were taken by the census interviewer. Next, those persons who had family sets were revisited by a "verifier" who obtained the names of relatives, exact relationships, age, sex, and address in the city. During the third and final contact by the nurseinterviewer, the index person was again asked to list the names and ages of all his siblings. This list, in turn, was again checked with his sibling's listings, now independently obtained by another nurse in her interview with that sib. As with the index and sibling, the verifier also checked the first cousin's age, sex, and relationship to the index case; these data were then again checked independently by the nurseinterviewer. In all cases, direct questions were asked regarding "blood line" between the index case and the sibling and first cousin. If there was any indication of "half", "secondary", "doubtful", or even no relationship, efforts were made to find a fully verified relative, or the set was dropped. An empirical test of the success of this approach is the correlation of the genetic variable with known genetic markers. Even with a significant positive correlation, of course, the degree of error is not known, but it may be assumed that this error is not large enough to vitiate other important comparisons.
The first question to be answered was what number and proportion of married persons, 30-54 yr old, residing in the City of Detroit, had siblings and cousins within five years of their age who were also residing in the city? An earlier study by Aiken [12] of a representative sample of largely white housewives in Detroit reported that: (1) 50 per cent of their siblings lived in Detroit; (2) 50 per cent of their "cousins" lived in Detroit; and (3) only 10 per cent of the sample had "no relatives" in the city. The results of the present study are shown in Table 2 . In both census tracts, about 55 per cent of all husbands and wives reported having at least one sibling living in Detroit; 39 per cent of all persons reported having first cousins living in Detroit. Thus, these data compare reasonably well with Aiken's figures from a sample of the city. 
+"DK" means that the person answering the census said they did not know whether they or their spouse had such a relative in Detroit or did not know the age. Approximately 50 per cent of persons selected in the sample, who were "DK" on the Census Form, actually had a Family Set when visited later by the verifier. Table 2 also shows figures which are of greater relevance to the specific aims of this study. These figures disclose that, in both tracts, about 45 per cent of the people reported having a sibling within 5 yr of age living in Detroit. The latter per cent is variable because about 50 per cent of the persons who said they "didn't know" whether they had one or more first cousins or their ages did in fact have such relatives on further search. Data in Table 3 reveals 2 further lines of evidence pertinent to the feasibility of obtaining family sets. First, the figures indicate that fairly reasonable estimates of proportions of dwelling units having potential index persons can be made from census data and from a large sample study for both target tracts. Second, the last footnote in Table 3 indicates that about one-third of the dwelling units had potential index persons out of the total tract population of married, ages 25-59, and this percentage was similar for each of the 2 tracts, i.e. 33 per cent and 31 per cent. This is important because a figure of 33 per cent had been assumed to make prior (1965) . $Screening data collected by our Project Census, August-September, 1966; the total includes those dwelling units which were (a) ascertained as non-Negro, and (b) ascertained as Negro and successfully screened. $This estimate is based on the assumption that in 33 per cent of the Negro-occupied DU's with married heads and/or wives, ages 25-59, one or both of these persons will have a potential family set. we actual data show the percentage of DU's with Negro heads and/or wives, ages 25-59, having potential family sets of the total number of DU's with heads and/or wives, ages 25-59 to be 33 per cent in the high stress tract and 31 per cent in the low stress tract.
TABLET. COMPAR~SONSOFTHEESTIMATESANDACTUALPERCENTAGEANDNUMBEROFNEGRO-OCCUPIED DWELLING IJNrrS @U'S) WITH MARRIED HOUSEHOLD HEADS AND/OR WIVES HAVING FAMILY SETS
estimates of this population. The actual data show a strong fit with this assumption which was based on Aiken's [12] 1955 results. The evidence is thus highly suggestive that similar results can be achieved in other areas of Detroit.
The next major question is how can an adequate sample of index and unrelated persons actually be obtained? Three steps are required to obtain a listing of such a population. First, some screening of a given community of people must be made. Here, a full census was taken. Next, all those persons who fit the criteria of potential index case must be interviewed and their status verzjied. This will eliminate false positives, which in the pilot survey occurred about 25 per cent of the time. This procedure, of course, cannot check false negatives. Third, search operations for hard-to-find index persons must be systematic and persistent. Once the basic population list, or universe of potential index persons, is compiled, a random sample of index persons and their unrelated controls can then be drawn. Using this design the index person and his matched control are drawn from the same universe and are in effect randomly assigned to their family set roles. If the index case has more than one sibling or first cousin within five years of the index person's age and living in Detroit, then that sib nearest in age to the index person is selected. It might be noted that multiple siblings and first cousins occurred in 45 per cent and 43 per cent, respectively, of all cases. Practically all of the siblings and first cousins lived outside the 2 stress tracts where the index, spouse, and unrelated persons resided.
Next, one must ask, how does the sample of index persons and their unrelated controls compare to the population of all other married persons in the area on important social criteria? Data, not shown, indicate that the pilot survey sample did not differ significantly within sex categories from the tract population in age, education, and socioeconomic status in the high stress area and differed only slightly on these variables in the low stress tract. In the low stress area, the males in the sample tended to be somewhat younger with more education than those in the population; also, there were somewhat fewer housewives among the females in the sample than in the tract population.
Finally, what about the index persons selected for the sample but not interviewed? How different were they in age, education, and socioeconomic status from those individuals actually interviewed? Data, not shown, are clear that such persons showed no significant differences within sex categories on these major variables across all comparisons. It must be noted that the last 2 questions cannot be answered precisely in the usual random-sample survey. Through use of a census or "screening", however, one collects data on the entire population of household heads and their wives in the given social area and can test directly the similarity of the area population to the sample in regard to critical variables. The use of a census also permits matching the unrelated person to the index person more precisely with regard to age, race, sex, area, marital status, and existence of a family set. In short, the evidence collected and the methods developed in the pilot survey encourage further work.
The pilot survey sample
The number of respondents in the pilot survey was, of course, small; the major objective was to obtain interviews and blood pressure readings among members of 52 family sets. Table 4 indicates that slightly more (56) than the planned number of family sets were obtained: 26 in the high stress tract, and 30 in the low stress tract.
Approximately half of the index cases in each tract were male, and half were female, with the mean ages of the index persons closely matched (C 4 yr) to their siblings first cousins, and the unrelated persons. The mean age of the spouse varies in the expected direction in that the husbands' ages are greater than the wives'. These differences are greater in the high stress area than in the low stress area, with the latter differences only about 3 yr. In summary, a sample was drawn of Negro persons aged 30-54, who were married and living with their spouses in a given census area, and who had siblings and cousins living in Detroit. It can also be said that we have interviews with 280 members of 56 family sets.
The design of the interview
Each member of the 56 family sets (280+ persons) was visited at his or her home by a public health nurse, well-trained in survey interviewing and a standard blood pressure procedure.* Interviewers were matched by race with the respondent. An hour and a half interview was conducted. During the first half hour, three blood pressures were taken and in the last 10 min, 2 more were read. The interview explored the "personal stress" of the respondent in such areas as: (1) making a living; (2) marital and family relations; (3) early family life; (4) neighborhood living conditions; (5) race relations; (6) emotional responses to interpersonal and social relations; and (7) self-esteem. In the same interview, a brief medical history provided data on risk factors previously related to blood pressure: age, smoking, activity level, the person's and parents' cardiovascular disease history, cardiac awareness, height, weight, most ever weighed, and use of medical resources. *Many thanks to Mrs. Mildred Harvin, our Nurse-Supervisor, who helped to develop and record this procedure, as well as to coordinate the field work. This procedure may he obtained by request. Table 5 shows that respondents in the high stress area did indeed report a higher degree of environmental threat and frustration than did persons in the low stress tract. For example, of the high stress residents, 91 per cent reported that they were likely to get robbed or beaten at night, yet only 22 per cent judged that the police would arrive within 10 min if a "breaking and entry" were reported; for low stress inhabitants, these figures were 42 and 48 per cent. Similarly, 84 per cent of the high stress persons said they did not like living in their neighborhood, and 92 per cent would like to move; for low stress persons, these figures were only 18 and 50 per cent.
FINDINGS

Preliminary results
Differences between high and low stress tract residents in proportions having hyper- tensive levels of blood pressure were also significant and in the same direction, i.e. 32 per cent of the married sample in the high stress area had blood pressure levels of 160+/ or 95+ (average of first three readings) compared to 18 per cent of those in the low stress area. Neither age nor weight affected this finding. We also collected additional data from small independent random samples within each tract area of "nonmarried" females, 30-54 yr old, (mean age, about 40 yr) and the results, not shown, were similar, i.e. 38 per cent (N=24) had hypertensive levels in the high stress area compared to 19 per cent (N=21) in the low stress tract.
Analyses of the questionnaire items revealed that blood pressure levels were significantly correlated with different patterns of life stress for the essentially working class persons in the high stress area, and for the middle class persons in the low stress area. Briefly, working class persons in the high stress area with higher blood pressure levels (adjusted for sex, age and weight) reported greater economic frustration and more satisfaction (sic) with their marital life and their neighborhood than did their normotensive counterparts in the same tract. In contrast, middle class persons with higher blood pressure levels had higher occupational achievements and aspired to even more than did their normotensive neighbors. This latter pattern of "strivers" was also reported by Stamler [13] . Finally, regressions of the genetic variable on a crude rating of skin color and on reported height were statistically significant; however, several models used for analysing the relationship of this genetic variable with blood pressure levels were inconclusive [14] .
DISCUSSION
While the proposed design has already withstood the perils of a small pilot study, there nevertheless exist several questions concerning the validity of its assumptions and the practicality of its operations. These questions may be grouped with reference to the major interdisciplinary problems involved-heritability, stress, and blood pressure.
Insofar as the major design will require comparison between two racial populations, the first question concerns the extent of genetic differences between American Negroes and American Caucasians. There appears to be a rough but general concensus emerging from a variety of studies of blood types [15] that about 22 per cent of the genes of the average American Negro are Caucasian in origin. Granted that an unknowable amount of miscegenation has occurred in American nation building, the predominant mating tradition in the United States has been and isintraracial: lessthan 1 per cent of all marriages in the United States are interracial, and this figure includes Oriental-Caucasian marriages. What about within races? Will a random selection of Caucasians in an urban area yield a population which is "homogenous" for sake of comparison? The design calls for each family to provide its own controls in the form of siblings and first cousins. The degree of genetic relationship with blood pressure within each famiZy set is the basic statistical unit of analysis. Furthermore, by proper census tract selection and sampling of index cases we can assure a mix of ethnic groups of European origin in probably segregated Caucasian stress areas.
What about certain biases of ascertaining index cases and family set members? Certainly, it is true that by requiring that index persons have siblings we have already eliminated the "only child" as an index case and have thereby assured that the sampled families will be larger than "average". This would, of course, restrict the kinds of inferences which can be drawn from the sample results, but this would be a small cost to pay if the stated objectives can be achieved. Perhaps, however, persons in larger families where one member has high blood pressure will tend to be more cooperative and thereby bias the resultant sample of family sets, i.e. if the index case were to have high blood pressure, this might encourage cooperation of those siblings and first cousins who also have high blood pressure and thereby create spuriously high intrafamily genetic correlations. The same bias of selection might also influence completion of interviews with unrelated persons. There are a number of ways to ascertain the magnitude of this bias: the most obvious one is to test the blood pressure distributions between index cases and the four other family set members; such a test on this sample shows no differences in blood pressure levels. We have already discussed the problems of ascertaining "true" genetic relatives and of obtaining their cooperation.
It has also been pointed out that the design calls for comparisons between the index person and each of the other family set members regarding their blood pressure, and that measurement error of blood pressure is variable enough to limit the value of such comparisons. For example, it has been established that not only "digit preference", but time of day, number of hours since last meal, smoking, drinking, presence of others, recent shock and so forth all affect blood pressure readings [2] . Might not such "local noise" at the time of measurement create undue variability in levels thus making one-to-one interpcrson comparisons subject to much error? Each of the environmental and local errors mentioned can be measured and tested to expose their effects on group pressures; if necessary, such differences can be adjusted through covariance analyses in order to make the major test more precise. Careful training of nurse-interviewers in the techniques of a standardized blood pressure procedure should also reduce further artifactual differences.
While every effort was made to measure the genetic and blood pressure variables as validly and precisely as possible, no less effort was put into developing valid measures of stress. We have referred to the selection of high and low stress residential or census tract areas. These are objective procedures. Measurement of personal stress, however, requires verbal reporting varying in degree from "semi-objective" data such as age, occupation, marital status and so forth to "subjective" data such as one's feelings and attitudes. Unfortunately, there are no standardized tests or even sets of questions which validly or reliably measure the degree of "life stress" experienced by any given individual, especially as this may relate to blood pressure. Preliminary results from this pilot survey indicate that various measures of life stress are significantly related to blood pressure levels. These results, however, must be retested with larger numbers and on Negro and Caucasian populations.
The target in the larger study now ongoing, therefore, is to collect 100 index cases, spouses, and unrelated persons in each of four selected race-stress census areas in Detroit, i.e. Negro high and low stress areas and Caucasian high and low stress areas. As there are 5 members to a family set, and about a 20 per cent "over-sample" is required, we are now collecting blood pressure and interview data from about 2400 persons or 400 family sets.
The major hypotheses which this design allows us to test are (1) that blood pressure will vary with ecological stress. (2) It will vary with personal stress in making a living marital and family relations, early family life, neighborhood living conditions, race relations, responses to emotionally charged life situations, "status-striving", resentment, and self-esteem. (3) Blood pressure will also vary with known health-risk factors such as a family history of cardiovascular disorders, overweight, smoking habits, and infrequent use of medical aids. These measures of stress and health factors having been established, and the genetic variable constructed, the following general questions can then be explored with appropriate statistical models: 1. Is the dependence of blood pressure on the genetic scores the same within the 2 races? 2. Is the proportion of the total variability accountable for in terms of stress the same for each race? 3. Is there evidence of a stress-genotype interaction in either race which might suggest that one's response to stress varied as a function of his genotype? 4. What is the influence of health-risk factors on these relationships?
Finally, it should be noted again that our objectives are methodological as well as substantive. The primary effort is to develop a survey method to measure a genetic variable and sociopsychological aspects of the environment in a single operation. These measures, with given health variables, can be used to assess relative contributions not only to blood pressure but also to other diseases. While theoretically all such correlational findings can be explained by either genetic or sociopsychological hypotheses, the weight of evidence will favor that theory which predicts more precisely across several studies. In a future study, if medical examinations are given to a sufficient number of family sets, then physiological and chemical measures taken during the exam and predicted to be disease-related can be tested for their relationship in turn to both stress and genetic variables. SUMMARY A pilot survey designed to test the feasibility of measuring genetic and stress variables as they relate to blood pressure levels was carried out among Negroes residing in high and low stress census tracts in Detroit, 1966 Detroit, -1967 . Fifty-six "family sets" or 280 persons were interviewed and blood pressure recordings were taken by trained nurses. Each family set was composed of an index, a spouse, a sibling and a first cousin of index, and an unrelated person in the census tract matched to index. The method and findings of obtaining such family sets is discussed and found to be encouraging enough to initiate a larger study. It was also found that proportions of persons with hypertensive levels were significantly greater in the high stress tract (32 per cent; N= 102) than in the low stress tract (19 per cent; N= 113). Cooperation from local agencies in Detroit has been superb. The Visiting Nurses Association and the City Department of Health were most helpful in recruitment, and in solving minor problems. The City of Detroit, Department of Police, has furnished through its statistical units all the crime and delinquency records requested, in an efficient and most pleasant manner. The Mayor's Committee for Community Renewal Program has been most helpful in every request for data, maps, etc., made by Project personnel. Wayne State University campus facilities and graduate students' aid were arranged by the Department of Sociology and Anthropology, which also allowed use of a field office in the department, and appointed the Project Director an Adjunct Professor. Wayne State University provided facilities for training purposes, and facilitated administrative matters. Other agencies aiding the Project were the City of Detroit Planning Commission and the Metropolitan Services Agency. Many persons in Detroit have been consulted on a variety of problems, and all have freely given of their time and ideas.
The twelve part-time public health nurses who actually collected the data through snow, rain and high stress areas all did an excellent job, guided by Mrs. Mildred Harvin, a superb Nurse-Supervisor.
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